I Introduction
The ongoing global economic recession since the third quarter of 2008 has once again brought into sharp focus the topic of regional integration of 14 independent Pacific Island Countries (PICs), 1 which is the goal of Pacific Plan approved in Pacific Island Countries 285 PICs' growth performance; the third outlines the modeling methodology employed for the study; the fourth section reports the results; and the fifth and final section presents some policy conclusions.
II A Brief Review of PICs' Economic Performance
The PICs are grouped three: Melanesian, Polynesian and Micronesian countries. They display a wide variety of characteristics (Table 1) , with population levels ranging from less than 2000 in Niue to nearly six million in PNG. The Melanesian group (Fiji, PNG, Solomon Islands and Vanuatu) with their large volcanic islands have arable land and a good supply of water, making them suitable for agriculture. The Polynesian countries (Tonga, Samoa and Cook Islands) have small populations, with little potential for large scale agriculture and manufacturing and hence have to depend more on tourism and to a smaller extent, fisheries. The Micronesian countries are mostly coral atolls countries with much less resource base, being dependent on remittances, trust funds and fisheries exports for their income. Amongst the better performers, the success of PNG and Solomon Islands is due to growth in exports; of mineral and non-minerals and tree-crops in the case of PNG; and exports of logs of timber in the case of Solomon Islands. In the absence of any spectacular growth in exports, prudent fiscal and monetary policies supported by remittances in the case of Samoa and surge in tourism receipts in Vanuatu helped them to maintain growth (UNESCAP 2010) . Just before the full brunt of global recession was felt, PICs experienced fairly reasonable growth, the average rate being 5.1 per cent, thanks to growth performance of two commodity-exporting economies of PNG (minerals and non-minerals) and Solomon Islands (logs of timber). Following the recession in 2008 in industrialized economies including the two major trading partners, Australia and New Zealand, PICs began to experience declining growth.
Growth Performance

T K Jayaraman and Chee-Keong Choong
Trade Eelations
In regard to trade relations 4 within the region 5 including both Australia and New Zealand, PIF members have taken major initiatives for promoting trade in goods. From 1981 both Australia and New Zealand have accorded preferential access to their markets for the manufactured goods from PICs under the South Pacific Regional Trade and Economic Co-operation Agreement (SPARTECA).
6 Since the early 1990s, intra-regional trade was given a boost by the Melanesian Spearhead Group Trade Agreement (MSG) covering Solomon Islands, Fiji, Vanuatu and PNG. The PICs are more competitive than complementary in nature. Their exports except in the case of PNG (minerals) and Fiji (sugar) are similar and they seek the same markets. There is little inter-regional trade, amounting to only 15 per cent of the total exports. Tables 3 and 4 give the import and export shares of PICs in their top four markets. It is clear that the bulk of exports and imports of the PICs are from Australia (wheat and rice, milk, meat and manufactured and primary processed goods), New Zealand (milk, meat and processed goods), USA (manufactured goods, machinery and transport), Singapore (petroleum products) and Japan (machinery and transport). Economic conditions in these countries have a major impact on PICs (Prasad 2009) . Table 5 shows the trade share of GDP for the PICs. For some of the remittance-dependent economies such as Tuvalu, Kiribati, Samoa and Tonga, the 288 T K Jayaraman and Chee-Keong Choong decline in imports caused by lower remittances can have implications for the overall trade volumes. For most of them, a decline in trade volumes will have direct implications for the GDP, which means lower growth rates in the future (Prasad 2009 ).
Twin Deficits
Declining aid for budgetary support and rising domestic public sector expenditure with stagnant tax revenues led to widening budget deficits (Table 6 ) in all PICs. With continuing dependence on imports of all food items including rice, wheat, fuel and manufactured goods led to further widening of the trade deficits. However, remittances continued to provide valuable support to the traditionally remittance dependent economies of Samoa and Tonga and resurgence of tourism in Vanuatu at the cost of Fiji, which had experienced political instability following the military coup in December 2006. Consequently, current account balances were at sustained levels (Table 7) . However, international reserves to support exchange rate levels were low in 2009 compared to earlier levels in (Table 8 ). Thanks to the declining prices, especially of petroleum products since 2008, inflation moderated in most of the PICs (Table 9 ). 
III Modeling Methodology and Data
Nature of Shocks
Macroeconomic interdependence is signified by transmission of shocks from one economy to another. These shocks affect both supply and demand sides of a given economy. They may be either internal or external. Domestic supply shocks are of two kinds: positive and negative. Positive domestic supply shocks, which boost supply, stem from policy reforms and institutional improvements aiming at better governance, thereby increasing productivity. On the other hand, negative supply shocks dent supply. The usual negative shocks for a small economy, dependent on fuel imports, are external in terms of a rise in oil price or fall in terms of trade. Domestic negative supply shocks arise from both natural disasters (such as earthquakes and cyclones) man-made disasters, (including military coups and social unrest). Demand shocks are also of two kinds. Positive ones are those stepping up aggregate demand (including the rise in private sector activities) or fiscal stimulus in times of depressed domestic demand. Negative demand shocks, which reduce aggregate demand, usually emanate from fall in investor confidence that decreases capital formation. These shocks might originate either within a country or outside the country.
The study adopts the vector autoregression (VAR) modeling methodology, which has been utilized by notable studies, including Kawai and Motonishi (2005) and Takagi (2008) with a view to investigating how shocks from one particular country to another are transmitted. However, the choice of variables for econometric modeling to study the impact of shocks on PICs is dictated by the limited number of annual observations available for the study. National income data for most of the PICs are available only from 1980, as they have been compiled only after their independence. Our study, therefore, covers only a short 29-year period . We choose four variables: real gross domestic product (RGDP) of the USA representing global output, RGDP of Australia and RGDP of New Zealand, and RGDP of respective PICs. All real outputs are expressed in index numbers for removing the influence of exchange rate changes.
The Model
The VAR model comprises four variables and the moving average representations are given below: As noted by Takagi (2008) , the estimation of a VAR system is sensitive to the choice of particular strategy such as the ordering of the variables and lag length. We assume that initially, in the first round a shock to output of the USA affects the outputs of Australia, New Zealand and PICs; a shock to Australia's output affects the outputs of New Zealand and PICs; and a shock to the output of New Zealand affects PICs' output; and PICs' output affects none of the other countries. Accordingly, we enter the variables (RGDP) in that order, namely: USA, AUS, NZ, and PICs. We employ the Akaike information criterion for determining the lag length.
Two Measures
Two approaches are employed: the first approach is to determine how each endogenous variable responds over time to a shock in that variable itself and in every other endogenous variable. The second approach traces the response of the endogenous variable to such shocks. Accordingly, we have two measures: One measure is to determine how much of the total variance of each Pacific island country's output is explained by the variance in the USA, Australia and New Zealand outputs. The first measure, known as variance decomposition analysis, enables us to conclude about the proportion of changes in a variable resulting from its own shocks as well as shocks to other variables in the system (Enders 1995: 311) . For instance, if USA, Australia and New Zealand shock explains none of the forecast error variance of each of PIC's RGDP at all time horizons, it would mean economic growth of PICs may evolve independently of the global and regional shocks.
The second measure is known as the impulse response function analysis. It is an effective way to visualize movements over time in response to different shocks in the system (Enders 1995: 306) . When employed, it would measure the Pacific Island Countries 293 response of a given PIC's output to a 1 standard deviation shock to outputs of the USA, Australia and New Zealand. It would thus enable us to trace out the effects of shocks to each PIC by global or regional shock. For undertaking the econometric exercises, all the variables were transformed into logs.
IV Results and Interpretations
Unit Root Tests
We employed two testing procedures for examining the order of integration of each series, namely Ng and Perron (2001) and KPSS (Kwiatkowski, et al. 1992) unit root tests. The results by both tests indicate that the time series are nonstationary in levels. After first differencing, however, unit root tests reveal that the series are of I (1) 7 . 
Cointegration Analysis
Given the common stationary properties of the series, the next stage is to examine for the presence of cointegration in each FCI in regard to global (USA) and regional (Australia and New Zealand) shocks. In this analysis, we use the Johansen and Juselius (1990) procedure of examining the existence of cointegration. Results of the cointegration procedure, using an optimal lag structure for the VAR, are reported in Table 10 for each PIC. Both the maximum eigenvalue and trace statistics show that there appears at least a single cointegrating vector in all PICs, except Solomon Islands which have two cointegrating vectors. The results confirm that in each PIC global and regional shocks are cointegrated.
Granger Causality Analysis
Given the presence of a cointegrating relationship, we then conduct the Granger causality tests to examine the short-run temporal causality relationship of each PIC and both global and regional shocks. Results of the Granger causality tests based on the vector error correction model (VECM) are shown in Table 11 . We find that the error correction term (ECT) in the equation with each country's GDP in first difference as dependent variable is statistically significant at 10 per cent significance level or better, while ECTs in other equations are not significant. It is obvious that for each PIC, the Granger causality stems forth only from global and/or regional shocks. 
Variance Decomposition Analysis
Variance decomposition analysis is used based on Cholesky factorization with the following ordering, namely: USA, AUS, NZ and the relevant PIC. The analysis is done up to a 10-year horizon. We used different orderings of the variables. The findings are robust to changes, as the correlation coefficients of residuals are found low.
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The results of variance decomposition procedure for the selected six PICs are presented in Tables 12 to 18 . We find that there is a strong evidence of country-specific shock's in the variability of outputs in all PICs in the short-run. About 50 per cent variability in the output of Samoa output, 57 per cent in Fiji, 64 per cent in Tonga, 75 per cent in Vanuatu, 82 per cent in Tuvalu and 87 per cent in Solomon Islands at the one-year-ahead forecast is attributed to their respective own innovations. However, the impact of shock decreases over the remaining time horizons and by 10 years ahead.
In the long run, it is found that the global shock represented by that of the USA is the most important when compared with shocks to outputs of Australia and New Zealand in Fiji, PNG, Solomon Islands and Tonga (more than 30 per cent at the 10-year-ahead forecast). However, even though the contribution of New Zealand's output shock relative to US output shock was not high in Fiji, PNG and Solomon Islands, its contribution is relatively high in Samoa (38 per cent to 63 per cent) and Tonga (21 per cent to 38 per cent) not only in the shortrun, but also in the long-run. 
298
T K Jayaraman and Chee-Keong Choong The results show that Australia output shock is most important in explaining the variability in Vanuatu's output not only in the short-term (23 per cent), but also in the long-run (38 per cent). It explains only to a small extent the variation in the outputs of other remaining PICs. Given the economic dependence and openness of some PICs on Australia, the minimal role of this shock is surprising. This might be due to the fact that that the dynamics of production structures in PICs differ greatly from those of Australia and New Zealand.
Impulse Response Function
We also employed impulse response functions (IRF) to derive more information on the macroeconomic interdependence of PICs. Figures 1 to 6 present the results of the generalized impulse response functions for the six PICs, which are plotted out to the 10 years. Since the variables are all in logs and as they are entered into IRF analysis in their first differences, the vertical axis shows the values in percentages. The horizontal axis shows the passage of time: in this case 10 years are displayed. In each graph, point estimates of the function are represented by a solid line while the dotted lines indicate a two standard deviation band around the point estimates. A shock is said to be significant when the lower standard deviation band is above the zero line.
As shown in these Figures, the results are consistent with our findings in variance decomposition analysis. It shows that most of these PICs are greatly influenced by their own country-specific conditions in the short and medium terms. The effect of the country-specific shock to these PICs is persistently volatile. However, these impulses slowly decay and are persistent in medium and the long-terms. The impulse response to USA (global) output shock rapidly fluctuates over the first 3 years and then flattens out in the medium and long terms in Fiji, PNG, Tonga and Vanuatu. In the other two PICs, the impulse responses to global output shocks are slightly more volatile than those for regional shock. Response of FIJI to USA Response of VAN to VAN Response to Cholesky One S.D. I nnovations ± 2 S.E .
V Conclusions and Policy Recommendations
Utilizing the GDP data series covering a 29-year period , this paper undertook a study on the macroeconomic interdependence of PICs. By employing variance decomposition and impulse response function analyses, the study examined the effects of shocks in global and regional outputs on PICs economic growth. We find that domestic determinants are more important in the short-run, as the country-specific shock has been found to be dominant over regional and global shocks. However, we find generally that regional shocks are much more important than global shocks in the short-run. Specifically, the global shock (USA) is the most important shock in regard to Fiji, PNG, Solomon Islands and Tonga, while shocks to regional outputs (Australia and New Zealand) are more dominant in Samoa, Tonga and Vanuatu.
In the long run, global output shock represented by the USA output shock is the most important when compared to shocks to outputs of Australia and New Zealand in Fiji, PNG, Solomon Islands and Tonga (more than 30 per cent at the 10-year-ahead forecast).
The policy directions are clear. Since domestic shocks in the short-run are the most important factor responsible for the variability in domestic output, all PICs have to focus on reforms. Negative effects of domestic shocks can be minimized by prudent fiscal policies and careful public financial management. Additionally, supportive monetary policies would also contribute to maintaining price and exchange rate stability.
As regards the long-term prospects, the proposed economic integration efforts would bring about greater quantum of trade in goods and services between PICs and the two major countries in the region. Greater trade visualized under PACER would further strengthen the existing, close economic ties with Australia and New Zealand.
The PICs' commitment to openness is well known. The European Union, US and Japanese markets would continue to be important for exports, sources for tourism earnings and inward remittances. Global shocks would, therefore, not only continue to play a significant part and the intensity of their impact would grow. As a corollary, influence of domestic shocks would gradually diminish relative to regional and global forces. Until then, regional integration, which now appears to be an aspiration, should be vigorously pursued.
